Co»3 CoseKKNi 
CoHManifCTNsecKNx 
Pecny6nNK 




(72) Aiiopu 

N306peTCNHft 



O n M C AH M EL 899850 
M306PETEHM5I 

K^ABTQRCKOMy CBHflETEJIbCTBy j 



•"^".•v>::^:^=-y . .; 



(61 ) : AonaiHHTe/ibHoe k bat. cbh4-bv — 




< 2 ?>^a»»weMoj 7.08.79 (21) 2809152/22-03 


<5l)M.)U> . 


c npiicoejHHeiiiieM 3bhbkh M — 


E 21 B 33/00 


(23) npuopiiTCT — 




Onyfi-iHKOBaiio 23.01.82. Bm.t.iiTeiib M>3 


(53) yjlK 622.248. 


■Raja onydiHKOBaiiuH onitcaiiiin 28.02.82. 


13(088.8) 



B. H. Kptiioa. A. H. 4ypMaiioa n C, <t>. ricrpon 



V 5(71) 3a»BHTOb 



Bcccojoaiiwfl MayMHo-Mcci«o»aTc.ibcKirfi miicTbitvt 
no .Kptitie hhio CKaaaciiM m 6ypoBbj* pacTaopaM 



ycTPonciBo rjih vctahobkh PACiitupnEMoro 

XBOCTOBHKA B CK8A/KHHK 



I 

H3o6p*Tt>Me OTHOCHTCH K KpeiUeHMK) CKBB* 

khh « npeaHainancHo k ncnoabsoiuniHio npH 
M3o.ihuhh npoHHtiaeMNX ruiacroB b >ieo6ca- 

XCeHHbfX CKBBttHHaX M pCMOHTe 06ca£HMX KO- 
•10HH. 

H3BecrHo ycrpoftCTBO aia ycraHoaxH pac* 

tUMp»e.Mt>rO XBOCTCBMKa 8 CKBaaCHHC Biwjovaio S 

utee 3aKpenncHHVK> aepxHcA vaerbio Ha Tpy* 
6ax cn\CKa ycTpoftcraa a CK&aMHHy no- 
-lyio UiTBHry c nopiiiKCM a im^Neft sacra h 
oxaaTbiBaJoiuHA nopweHb itnaHHAp c pacntHpH- 
•revieM. ycTanoBJieHHuA Ha urraure c ao3MO*c- 
HocTbio iiepeMeuieHHft fl). 10 

B *to* ycrpoHCTac xboctobhk paaxemcH 
Haa UH^iKHopoM c pacuikpHTciex, hto b asa- 

pHHHWX CKTyailHflX MOMCT OCJ!0*HHTb J1HKBH- 

Aaamo aaapuft H3-3a ocraaneHH* & cxaawHHe 

MaCCMBHOtO tlHJIMIUpa. fS 

HauCoxee 6,th3km* k npejwaraewoMy no 
TexKMMecKoA cyiuHocTH m aoctk rac.vowy pe- 
3y^bTaTy si&fl Perot ycrpoficTBo jw* ycrauoaKH 
. pacuiwpscMOro xboctobhkb b acaaacHHc. bjc:io' 
naioiuee npMcoejiHHewHbiH k koiohhc rpy6 uh- 20 
a hap h paaxcmeHNbifl $ e ro iiojiocth nopmeab 
co oitoxou b aepxne* h 3 cth h pacuiwpHTe*eM 
co urraHrofl — b Hk*HeA qacm |2j. 



HeaOCTBTKONi HJBCCTHOrO yCTpoflCTBii 8B- 
."IflCTCH C.IOWHOCTb TeXHOLlOrHH 33 KpeR#1CH H fl 
XBOCTOBMKa. MTO CBH3BHO C HCo6xoaHMOCrbJO 
COJjWHHfl B TpyfSax M3QbitOHMOrO UBJieHHH 
(120—150 KfC/CM*) JUIR paciUHp«HHH XBOCTO- 
BHKB, «ito noBuiuatT onacHocrb pa6or m Tpe- 
6yer Hcnaib30BaHNe Ha36MHoro mctohhmkb aaB- 
jichw* (ucM«HTHpoBOMHoro arperaTa h.ih 6ypo- 
ooro Hacoca). 

licib H3o6pCTCHMA — ynpomeHMC Texwaio- 

THM 33KpcrUeHltfl XBOCTOBHK3. 

3tb uojib aocTMraeTCfi ttm. hto uhmhap 
BUnOrlKeH C KBHa.Ta.MM iWH coo6iueHKn noA* 
nOpUIHeooA riO-lOCTH C 33Tpy6HbJM npocrpaii- 

ctbom. a nopmeHb ctia&tceH * Mexa khsmom jui* 
4»HKcauHH ero a muiMaape. aw no-i hch h om a an- 
iie noAnpyMHHeHHoro a oceaoM Manpaa^emiH 

UlTOKa C pBAHa.1bHO nOABH>KHblMff uiapaMM. 

pa3MeiueHHbiMH a icaibueawx nporoMKax nopui- 

H5I M UHJIHHzpa, ■ > 

Ha nepTeacc H3o6pa^eH o(5iuhm bha ycTpofl- 
CTaa a pa3pt3e nepen na<<a.ioM aaKpen^eHHa 

^Ju**"??* 0 " WI ° , " ,tT UKflHHjp I C XBHB. 

jmmh 2 h 3 h nopuieiib 4 c nt«npy*HiteHHHM 
uitokom o. iiiraHrofi 6 h paciiiHpMTCieM 7 
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^UUo HHap 1 B HU/KHCft HaCTIC BMTI0.1HCH C KO.!b- 
/OPOTOMKOM 8 H3 BHV'TpCHHCfl IIOBCpXHOC- 
flQplUetJb 4 MMtCT paAH&lbHO nOJBHJKHbie 

''B^^ltpMMep uapy 9. U3aH«QjieAcT- 

£%UftaiHtHMbj.\i c KaibuVeoft Ka* 
. VIO tf Bbkryno.M II. Kbhb.i 3 BtinaiReH 
}iH4^c«juia 12; a pacwiipUTC.u 7 cHaC*«H 
inkH0M;f|3. 

^ ^ mUMIUpOM 1 N paCUIHDMTCACM 7 

}i^<M ^aocro»HK 14. Hojuuhh 15 06O3Ha- 
ii^:;^6pacbiBaeMUfi a jpy6bj rpy 3 ai* pectjmK- 
vcauMH ropujHfl 4 co unaHroft A m pacuiHpMTC- 
^"feji .r.'-5Ztwt otoerMeHHH jbh^chh* a nopuiHc 
I^IUTOK 5 DunaiMCH c KaHa.ia.MH 16; 
j&Tz&i&kin . repuerfDaUHK urroKa 5 a mprnw 4 

l^^g^&yC^OTpCMbJ y tUlOTHHTCl bHbtC 3.ie*CHTU 17. 

l^^^anopiUHeBaii noiocib 18 mmiHjpa | co- 
f ^r?^^d6uieHa c TpytiKbui, a nojnopuiHeaa* naiocrb 
' "~£;J9 4*pe* Raaa.iti 3 M 2 - c 3aTpy6itMM npo* 

■ ' CTpaHCTBOM. 

L V J:. f ? ycrp«ftcT8o paforaer citjiyioiuHU o6pa- 

nopweab 4 aiafciHeaior ujtok 5 h $hk- 
/ CM P>*° T ^ouiapaMM 9 B HMJKHf m na?o*eiu<H. 
'Vrioc.ic yrvro nop toe 4 »<TAB*i*K>r a UfUnitap ' 

^^.^-10 coaM^aeHHH uiapoe 9 c KoauteaoA Rama-. 
S*^*^ noiftpyHatasMiiA 

•iUlTpV S CBOMM BWCTVnOM 1 1 Bbuaa.iMBatr uia- 
py 9 a Kaibucavio KaiiaaK) 8 a t*m cjhwm 

TIOpUSfM* 4 <t<aKi*npycrca OTMOCMTe.lbHO UMJIMHA* 

pa 1 ripn w;:)iKf ycTponcTaa 8 cKBaaotay Tpy- 
<5w hc 3aao.:HB!i>T" ^iukoctw h»ih *e ianav . 
hbki< MavT«wK«i. B.pvix.ihTart* vroro AaajieHHe 
a luuncp-^HraoA -io.kkth 19 pactct m paBKo 
ntfpocT3*«^eckov.y aa?ueHHK> sarpvtiKoro 
cmiOa ^hjsoctm. (Ipu .ioctm*chkh riyOwHbi 

. VCT3H0BKH \H<K*70HHKa B Tp>6U cOpaCUBBIOT 

rpy*3 !o. KOT ( -?bfft B^a».i;?HarT hitok 5 a nop* 
mem. 4 J I p.-. >tom Ko.iuiifBa* *aHaaica IG 
uiroKa voH.vt : : .ae7c« v <t>HKcaTopa*n 9. araj* 
KMBaev^MK u^mh^iVim t ft iM>piuoiiH 4. nooe 
scro noptueHb 4 .xeAcTBH?* pa3Hocni oaa- 
.itkhm a nron'-pniwa-iA 19 h najnopuJMCBoft 18 

IKjlVk'TUX UM.lHH.Zpa I .IRMacCTCB BB«?pX C tipo- 
TRrHBaHMfM paCUIipHTtOM 7 <l«rpC3 XBOCTOBMK 

14. HopuoMi, 4 if, iHTanroA h pacwHpH?? 



15 



it 



a* 



^iom 7 aBn*yrea ao t«tx nop* noKa icnanan 13 
He caaeT a cexno 12 Kaua;ia 3. 3tkm AOCTHra- ' 
ctcb Ha4e*hoe v pa3o<$iiieHHe Tpy6Horo ?h ;3a- ; - 
rpyfinoro npocTpancTBa na a\y*i* .notpz»k?- \ 

HHH ytWOTHHT€flhfl»iX>Jl^CHTOBUZ^ 

jHHapow 1 k nopciiHCM T it Me iuy%f ' oihS^S^ 
h niTOKOM 5. Ha aroif 3aicaK4HBaeTCJi pacify ^ ; ' 
peiwe xBocroBHica 14 c ynopOM cro ^ iwiHaap 
I h ycrpo Actbo In oah HMa ot H3 "ejeaa wtoUhfit] : 
npOTRriiaaKHCM pacuiHpKTeag 7."$e^'^6crtfcV 
tuyiocfl nacTb XBocToawtca l.4-^.%^^^jfe^: 

npexiOiK^KHoe ycrpoftCTBo ? av« ycraHOBKH 
pacuiHpaeMUX xaocroaHKOB a cKaamHaax no> 
BtxiHT ^a chct ynpocueHMH TexKaaorHM nyrcn 

HCIC1I0SCHHSI HCn0ab3OBBHHM HCTOH- > 

hhkob oaajieuKa. Hanpuyep ueMeirrKpoaoqaux * 
arperaToa. h itoabiuieaHn ypoaaa TexHMKH 6e- 
3onacHocTH pa6or Ka yctt»e noaiucHTb *<tnfcK- 

THBHOCTb H30J9HUHH CKBa>KHH. 



&opMy*n uavOpcreHUM 

1. ycrpoAcTBo Ann y era hob km pactuHpxeMo- 
ro xaocTOBHka a cKaa^cMiie. ajwicwa»ia<e npa* 
coeaMHcHHUB k xajofme Tpyfi iuuhhap h pa> 
MeuieHMbfft B3 ero noaocm mpojeHb co uttokom 

a fepxitefi Macm it pacmnpirreaeM^co ptiia»^^ 
roA — a RMMHeA sactH. OTAUHOfoiqtecn rtu, 
hto. c ue^bio ynpouieKNH TexM^ioma aaicpen- 

.1CHHB XBOCTOBMKa. UK^IfHap BbinO-lfCCH C KB' 

Ha.taM»i xia cooOuieHMa iK>4ttopiuHi>BoA no.ioc- 

TH C V3Tpy6HUM fj pf ICT pa MCT BOM . a ItOpiliCHb 
CHB^eil MCXaHM3«40M .Un 4pMK<rdtfMH etO B UH- 

^Kiupe. 

2, ycrpoAcTBo no n P. urjuHutouieecx tcm. 
mto McxaMMiM 4>Hfccaup.* nopniaa annameH a 
8Ka<r noaiipyacKKCNHoro h cktbom Hanpaa*ieaHM 
tiiTOKa c pa4Ha.iuio ucuiHacHUHH uiapasiH* 
pa:iMciuiHi<ui«;i a Kuibueaiia npotONKax nopui- 

IfM H UM.lHIUpa. 

rkfOHHUKM NH^p*4ai|HM. 

i;pK!iaTbJt bo BHHMaHHe iipa. wcnepTHse 
IlartHT CUIA .Nf 3179168. ju. 166-^14. 
ony6.iMK. I96S. 

2. €<>il Week*, t 17. .V» II. c 23-32 
(nporoTHlli. 
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(54) DEVICE FOR SETTING AN EXPANDABLE LINER IN A WELL 

1 

The invention relates to well casing and is intended for use in isolation of permeable 
formations and uncased wells and repair of casings. 

A device is known for setting an expandable liner in a well that includes a hollow rod, 
secured by the upper portion in tubing for lowering the device into the well, with a piston in 
the lower portion and, surrounding the piston, a cylinder with an expander, the cylinder being 
mounted on the rod so that it can move [1]. 

In this device, the liner is disposed above the cylinder with the expander, which in 
failure situations may complicate repair of failures due to the fact that the massive cylinder is 
left in the well. 

The design closest in technical essence and achievable result to the proposed device is 
a device for setting an expandable liner in a well that includes a cylinder added to the string 
and a piston disposed within its cavity, with a stem in the upper portion and an expander with 
a rod in the lower portion [2]. 



2 



A disadvantage of the known device is that the technology for securing the liner is 
complicated, associated with the need to create excess pressure in the tubing (120-150 
kgf/cm 2 ) in order to expand the liner, which increases the risk of the operations and requires 
use of a surface source of pressure (a cementing unit or a mud pump). 

The aim of the invention is to simplify the technology for securing the liner. 

This aim is achieved by the fact that the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder, which is 
implemented as an axially spring-loaded stem with radially movable balls disposed in annular 
grooves of the piston and cylinder. 

The drawing depicts a general sectional view of the device, before securing of the 
liner is begun. 

The device includes cylinder 1 with channels 2 and 3 and piston 4 with spring-loaded 
stem 5, rod 6, and expander 7. 
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Cylinder 1 in the lower portion is implemented with annular groove 8 on the inside surface, 
and piston 4 has radially movable locking devices, for example balls 9, engaging annular 
groove 8 of cylinder 1 and stem 5, implemented with annular groove 10 and ridge 1 1 
[Translator's Note: possibly lug or projection]. Channel 3 is implemented in the form of seat 
12, while expander 7 is fitted with valve 13. 

Liner 14 is disposed between cylinder 1 and expander 7. Position 15 indicates a 
weight to be released into the tubing for unlocking piston 4 with rod 6 and expander 7. To 
facilitate movement in piston 4, stem 5 is implemented with channels 16. 

Packing elements 17 are provided to make stem 5 and piston 4 leak tight. Cavity 18 
of cylinder 1 above the piston communicates with the tubular space while cavity 19 below the 
piston communicates with the casing string-borehole annular space through channels 3 and 2. 

The device operates as follows. 

Stem 5 is forced into piston 4 and locked by balls 9 in the lower position. After this, 
piston 4 is forced into cylinder 1 until balls 9 are aligned with annular groove 8. In this 
position, spring-loaded stem 5 by means of its ridge 1 1 forces balls 9 into annular groove 8, 
and thus piston 4 is locked relative to cylinder 1 . When the device is lowered into the well, 
the tubing is not filled with fluid or is partially filled. As a result of this, the pressure 
increases in cavity 19 below the piston, and is equal to the hydrostatic pressure of the column 
of fluid in the casing string-borehole annular space. When the depth is reached at which the 
liner is to be set, weight 15 is released into the tubing and forces stem 5 into piston 4. In this 
case, annular groove [illegible] of the stem is aligned with locking devices 9, pushed into 
piston 4 by cylinder 1, after which, under the action of the pressure difference between cavity 
19 of cylinder 1 below the piston and cavity 18 above the piston, piston 4 moves upward 
while pulling expander 7 through liner 14. Piston 4 with rod 6 and expander 
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7 moves until valve 13 is seated in seat 12 of channel 3. This achieves reliable isolation of 
the tubular space and the casing string-borehole annular space if there is damage to packing 
elements 17 between cylinder 1 and piston 4 and between piston 4 and stem 5. In this case, 
expansion of liner 14 with its seating into cylinder 1 is completed, and the device is lifted 
from the well while pulling expander 7 through the remaining portion of liner 14. 

The proposed device for setting expandable liners in wells, as a result of simplifying 
the technology by eliminating the use of surface sources of pressure such as cementing units 
and improving the level of safety for operations at the wellhead, makes it possible to improve 
the efficiency of well isolation. 

Claims 

1 . A device for setting an expandable liner in a well, including a cylinder added to 
the string and a piston disposed in its cavity with a stem in the upper portion and an expander 
with a rod in the lower portion, distinguished by the fact that, with the aim of simplifying the 
technology for securing the liner, the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder. 

2 . A device as in Claim 1 , distinguished by the fact that the mechanism for locking 
the piston is implemented as an axially spring-loaded stem with radially movable balls 
disposed in annular grooves of the piston and cylinder. 

Information sources considered in the examination 

1. US Patent No. 3179168, cl. 166-14, published 1965. 

2. Oil Week, Vol. 17, No. 1 1, pp. 23-32 (prototype). 
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